Introduction
Microtropis japonica Hallier f. (Celastraceae) is an evergreen tree of about 5 m in height, and has a distinct distribution in restricted southern parts of Kanto and Kyushu, Japan, Okinawa islands and Taiwan. Only three reports have been published concerning the constituents of M. japonica Chou et al., 2008; Chen et al., 2009) . In a continuing study on Okinawan resource plants, the chemical constituents of M. japonica, collected in Okinawa, were investigated.
From a 1-BuOH-soluble fraction of a MeOH extract of leaves of M. japonica, six new ent-labdane diterepene glucosides (1-6) were isolated together with one acyclic sesquiterpene glucoside (7) (Fiorentino et al., 2006) . This paper deals with structural elucidation of the six ent-labdane diterpene glucosides.
Results and discussion
Air-dried leaves of Microtropis japonica were extracted with MeOH three times and the concentrated MeOH extract was partitioned with solvents of increasing polarity. The 1-BuOH-soluble fraction was separated by means of various chromatographic procedures including column chromatography (CC) on a highly porous synthetic resin , and then normal silica gel and reversed-phase octadecyl silica gel (ODS) CC, droplet 4 counter-current chromatography (DCCC), and high-performance liquid chromatography (HPLC) to afford seven compounds (1-7). The details and yields are given in the Experimental. The structures of the new ent-labdane glucosides (16) were elucidated on the basis of spectroscopic evidence, and the known compound was identified as amarantholidoside IV by comparison of its spectroscopic properties with those reported in the literature (Fiorentino et al., 2006) (Fig. 1 ).
-- Fig Table 1 for chemical shifts) from Me-18, Me-19 and Me-20 to C-5, H-5, Me-20 and H 2 -17 to C-9 and H 2 -17 to C-15 suggested that microtropiosdie A was a glucoside of a labdane diterpenoid with two oxirane rings as in 1 5 (Fig. 2) . Comparison of the carbon shifts of C-2 and C-3 of 1 with those of the labdane 3-O-glucoside, tricalysioside U (8) (Otsuka et al., 2007) and the ent-labdane 3-O-glucoside (9) (Shen et al., 2006) (Table 1 ) clearly showed that microtropioside A belonged to the ent-labdane series. The configuration of the C-14 hydroxyl group was deduced to be  on the basis of significant NOE interactions between H-11 axial and H-14. H-11 axial also showed a NOE with one of the C-17 methylene protons thus confirming the configuration at C-8 (Fig.   3 ). The glucose moiety was shown to belong to the D series by chirality analysis of a hydrolysate of 1 and the coupling constants of H-3 indicated it was axial. Thus microtropioside A (1) is ent- 8R,13S;15,17-diepoxy-3-D-glucopyranosyloxylabdan-14a-ol. 
Microtropioside B (2), [] D
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−52.1, was isolated as colorless needles and its elemental composition was determined to be C 26 H 46 O 9 by HR-ESI-TOF-MS. The IR and NMR spectra were similar to those of 1. However, in the 1 H NMR spectrum, signals for five singlet methyls were observed and based on the elemental composition, the structure of the aglycone of 2 was presumed to possess a tricyclic labdane skeleton. The 13 C NMR spectrum also supported the presumption that one of the oxymethylene carbons observed in that of 1 was replaced by a methyl signal [ C 25.7 with  H 1.28 (3H, s)]. Six signals assignable to -glucopyranose were also observed in the 13 C NMR spectrum. The absolute configuration of the glucose was determined to be in the D-series using a chiral detector. Therefore, the seven 6 membered oxirane ring in 1 must be cleaved to generate a primary alcohol and a methyl group, and this was further confirmed by acetylation of 2 gave a hexaacetate (2a). Since the 13 C NMR data for the A ring were essentially the same as those for 1, the aglycone of microtropioside B (2) must also belong to the enantio-series. This was confirmed by application of the 13 C--D-glucosylation-induce shift-trend rule (Kasai et al., 1977) , namely ongoing from the aglycone (2b) to the glucoside (2), C-2 shifted up field by 3.9 ppm, whereas C-4 only shifted by 1.2 ppm (Table 1) . Thus, the absolute configuration at the 3-position was determined to be R, i.e., the cyclic part of the aglycone was found to be in the enantio form.
The absolute configuration at the C-14 position was expected to be the same as that of co-occurring 1. To confirm this, 15-O-pivaloyl-3,14-di-O--methoxy--trifluoromethylphenylacetic acid (MPTA) esters were prepared. The results with the modified Mosher's method clearly showed that the absolute configuration at the 3-position was R and that of the 14-position S, which were the same as those in 1 (Fig. 4) (Ohtani et al., 1991) . Accordingly, the aglycone of microtropioside B was found to be a synthetically known compound (Garcia-Alvarez et al., 1982) . Therefore, microtropioside B has structure 2, as shown in Fig. 1 Other spectral data were similar to those of 3, except for significant up field ( C 88.9 in 3 and  C 75.5 in 4) and down field ( C 64.0 in 3 and  C 72.6 in 4) shifts of C-14 and C-15 in the 13 C NMR spectrum, respectively. In the HMBC spectrum, one ( H 4.31) of the anomeric protons showed a correlation cross peak with C-3 ( C 85.9) and the other ( H 4.27) with C-15 ( C 72.6). Thus microtropioside D has structure 4.
−32.5, was also isolated as an amorphous powder and its elemental composition was determined to be C 32 H 54 O 13 . In the sesquiterpenes (Chen at al., 2006a) and triterpenes (Chen et al., 2006b) were also isolated from a related species, M. fokienensis and M. triflora (Wang et al., 2007) . Whereas, our phytochemical investigation led an isolation of diterpenoids for the first time from M. japonica.
Experimental
General
Melting points were measured on a Yanagimoto micro melting point apparatus and are uncorrected. Optical rotations were measured on a JASCO P-1030 polarimeter. IR spectra were measured on a Horiba FT-710 spectrophotometer. 1 H-and 13 C-NMR spectra were taken on a JEOL JNM -400 spectrometer at 400 MHz and 100 MHz, and a JEOL ECA-600 
Extraction and isolation
Dried leaves of M. japonica (3.25 kg) were extracted three times with MeOH (15 l) at 25 ºC for one week and then concentrated to 3 l in vacuo. The extract was washed with n-hexane (3 l, 17.9 g), and then the MeOH layer was concentrated to a gummy mass. The latter was suspended in water (3 l) and then extracted with EtOAc (3 l) to give 171 g of an EtOAc-soluble fraction. The aqueous layer was extracted with 1-BuOH (3 l) to give a 1-BuOH-soluble fraction (32.1 g), and the remaining water-layer was concentrated to furnish 136 g of a water-soluble fraction.
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The 1-BuOH-soluble fraction (32.0 g) was subjected to a Diaion HP-20 column ( = 30 mm, L = 50 cm) using H 2 OMeOH (4:1, 2 l), (2:3, 2 l), (3:2, 2 l), and (1:4, 2 l), and MeOH (2 l), 500 ml fractions were being collected. The residue (6.16 g in fractions 612) of the 60% MeOH eluent was subjected to silica gel ( to DCCC and the residue (7.1 mg) in fractions 58−66 was crystallized from MeOH to give 3.0 mg of 3 as colorless needles. The third one was also subjected to DCCC and the residue (5.6 mg) in fractions 59−68 was purified by prep. HPLC (MeOH-H 2 O, 11:9) to give 2.5 mg of 5 from the peak at 18 min. The fourth residue was purified by prep. HPLC (MeOH-H 2 O, 3:2) to give 31.8 mg of 6 from the peak at 15 min. 1H, dd, J = 12, 5 Hz, 3.66 (1H, dd, J = 12, 5 Hz, m, 4', 5', 3", 4" and 5") 
Microtropioside A (1)
Microtropioside C (3)
Colorless
Microtropioside D (4)
Amorphous
Acetylation of microtropioside A (1) to its pentaacetate (1a)
Microtropioside A (1) 
Enzymatic hydrolysis of microtropioside B (2)
Microtropioside B (2) (18 mg) in 100 L of DMSO was mixed with a solution of emulsin (10 mg) in H 2 O (2 mL), followed by incubation at 37 ºC for 18 h. Further amounts of emulsion (10 mg) and crude hesperidinase (20 mg) were added, followed by keeping at 37 ºC for 72 h. The reaction mixture was evaporated to dryness and the resulting residue was separated by silica gel CC (= 20 mm, L = 20 cm), with elution with CHCl 3 (100 ml), CHCl 3 -MeOH [(19:1, 100 ml), (9:1, 100 ml), (17:3, 100 ml) and (7:3, 300 ml)] and MeOH (300 ml), 5 ml fractions being collected. An aglycone (2b) (3.5 mg) was recovered in fractions 3135 and 0.7 mg of a sugar moiety in fractions 9192. --------------------------------------------------------------------------------------------------------- 
Preparation of 15-O-pivalate (2c) from 2b
